Abstract. The background of this paper is contaminated soil leaching in old industrial relocation areas. This paper will explore and analyze the solid-liquid separation technologies used in contaminated soil leaching from two perspectives, including soil composition and soil texture. For instance, sedimentation separation, filtration separation and hydrocyclone separation technology applied in the soil solid-liquid separation. A horizontal comparison among technologies and corresponding equipment will be demonstrated as well as their characteristics.
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Background
Soil is the foundation of human existence. Global economy is growing rapidly in recent years, which has brought many negative effects on soil. Soil pollution is becoming increasingly severe that seriously affects and jeopardizes human lives. The self-purification capacity of soil can decompose and absorb a certain amount of pollutants that will not be realized once beyond the capacity. Soil pollution is much harder to be tackled and usually lasts long that poses a greater threat to mankind. Hence, remediation of contaminated soil becomes more important and urgent.
Under the background of national science and technology support project (project number: 2011BAJ06B02), this paper is a further study that centers around its sub-topic "Key Techniques and Norms of Soil Environmental Quality Improvement in Old Industrial Relocation Area". After the relocation of old industrial areas, the long-term accumulation of heavy metals and other harmful substances generated during production has been left in the soil, which severe polluted the soil and limited the use of land [1] . Human survival is under grave threat if land cannot be reclaimed. To address contaminated soil, ectopic leaching will be used through remediation of heavy metal-contaminated soil, and then solid-liquid separation methods will be adopted to meet the requirements of backfill or safe use [1] .
Soil

Analysis of Soil Composition
After leaching, solid-liquid separation is needed and now can be realized in many ways. Equipment for solid-liquid separation should be selected according to properties of soil. It is widely known that, the soil is covered in the Earth's surface and is a habitant for plants because of its fertility [2] . Soil composition is complex. According to the phase state soil is often treated as a system of solid, liquid, and gas. Solid and liquid are the focus of solid-liquid separation. The main components of solid matter are minerals and organic matter, which account for about 92% of the soil. Minerals whose particle sizes are less than 0.001mm are also called secondary clay minerals or soil mineral colloids. Such small-particle minerals are most likely to be lost together with soil solution during solid-liquid separation and change the soil composition. Organic matter in the soil generally refers to the protein, carbohydrates, organic acids and humus, etc. Humus accounts for about 90% of the total organic matter that is the largest proportion. The proportions of the various components of the soil in different areas are not the same. Therefore, the selection of solid-liquid separation equipment should be base on the specific ingredients of the soil.
According to the different proportions of sand particles, power particles, clay particles in soil, soil can be classified into different types. The average density of soil is about 2.65g/cm 3 and a density of soil that is rich in organic matter can be less than 2.4g/ cm 3 . The proportion of soil grain content in soil is called soil texture. The proportions of the soils are shown in Figure 1 . It can be seen from Figure. 1 that the particle size distribution of soil particles is relatively dispersed. The particles size of the sand particles can reach 2mm and the minimal particles size of the clay particles can be less than 0.002mm. To achieve the criteria for soil backfill or safe use a higher requirement for solid-liquid separation is needed.
Solid-Liquid Separation Technology Separation Properties of Solid-Liquid System
Select a chemical leaching method for remediation of contaminated soils. Subsequently, according to the requirement of soil backfill, solid-liquid separation of the sludge produced during the leaching is required to obtain mud cake with low moisture content and the precipitated liquid. The precipitated effluent is a lotion that is produced during the leaching process and contains a certain amount of medicament that needs to be reused in the circulating water system to prevent waste and contamination.
After the leaching soil particles are in the dispersed phase and water or soil solution are in the continuous phase. The factors that affect the solid-liquid separation effect depend on the size of the soil particles and the soil particle concentration in the suspension after the leaching.
The solid-liquid separation technique can be divided into sedimentation separation by gravity or centrifugal force; filtration separation by vacuum or pressure; fluidized classification by hydrodynamic movement or cyclone separation.
Sedimentation Separation
Sedimentation separation is the technique of the density difference of solid-liquid two-phase, which can be divided into gravity separation equipment and centrifugal force separation equipment according to the applied external force type.
Gravity Sedimentation. Gravity sedimentation is a technique that is realized by using gravity and separation density difference between solid and liquid phases. The advantage is that it is the most economical technology and does not require a lot of manpower to keep it running. The disadvantage is that the separation effect is not ideal because the size of the solid particles is at the micron level in the soil suspension. Some small-size particles will be discharged with the liquid lead to the loss of soil composition. Therefore, the use of coagulation or flocculation of the slurry after the leaching process makes it possible into large particle to facilitate gravitational sedimentation. The production costs will increase as the cohesion and flocculant inputs. Gravity sedimentation requires sufficient sedimentation area and separation efficiency is lower than that of filtration equipment.
Centrifugal Sedimentation. Centrifugal sedimentation refers to apply centrifugal force to sedimentation. The soil particles are separated from the leaching solution by centrifugal force and the sedimentation effect is better than gravity sedimentation. The direction of sedimentation is in the direction of centrifugal force. Gravity sedimentation effect is poor when the soil suspension concentration is more dilute so use of low-speed centrifuge (f<3000). Centrifugal sedimentation equipment has small size and high separation efficiency than the gravity sedimentation equipment. Considering high mud moisture content, tube centrifugal separator, sedimentation centrifuge, spiral discharge centrifuge are commonly used in centrifugal sedimentation.
Filtration Separation
Filtration is a common way of solid-liquid separation. The principle is the use filter medium to retain soil particles in the soil solution. Filter form is generally mechanical pressure, hydraulic pressure, vacuum filtration etc.
After the completion of the soil leaching treatment, it is necessary to recycle the solids-soil filter cake which is separated by solid-liquid. Filtration process is part of the filter cake filtration. Filter cake filtration is a porous material or a filter effect of the membrane products as a filter medium. The pore size of the filter medium may be larger than the smallest particles. At the beginning of the filter, some small will pass particles through the filter media, but soon due to the role of the bridge between the particles can better block the particles. With the accumulation of residue, through the cake layer is the clarified liquid. At this point the role of the filter cake is really filtered. The reagent for soil modification is added at the time of leaching and the filtrate remaining in the pores of the filter cake is replaced by washing or gas blowing after the filter cake is completely formed and the filtrate is recycled.
Filter Media. Industrial filter cloth is the key to achieve the separation of filters. Industrial filter cloth has a wide range. According to the material, industrial filter cloth can be divided into: polyester, polypropylene, nylon, vinylon, cotton and new materials; according to the textile form, industrial filter cloth can be divided into two kinds: textile and non-woven fabrics; which polyester, polypropylene, nylon, Belonging to the textile cloth; textile cloth pattern in the form of plain, twill, satin, double woven, and several other forms. Non-woven fabrics are non-woven, geotextile and filter felt. Its main form of formation is spunbond, acupuncture, water and other types.
Textile filter cloth, according to different yarn classification, can be divided into monofilament yarn, multifilament yarn, short fiber yarn [3] . The monofilament yarn is a single filament made of synthetic fibers. Monofilament yarn woven with the following advantages: filter cloth smooth so cake easy to fall off and filter cloth is not easy to plug and it regeneration performance is good [4] . The multifilament yarn is twisted by two or more monofilament yarns and has the same advantages as monofilament yarn. Multifilament yarn filter cloth compared to single yarn filter in the tensile strength has greatly improved; Short fiber yarn generally refers to natural fibers or synthetic short fibers. Twist into a long fiber and then woven into a filter cloth. The advantage is that the solid particle retention performance is better and can provide better sealing performance [4] .
There are many criteria for filtering cloth, for example: the filtrate transparency, filtration rate, filter cake moisture content, discharge capacity, service life, regeneration capacity, etc. Filter cloth should be selected properly in accordance with the different needs. The properties of different yarn types are shown in Table. 1 Vacuum Filtration. Vacuum filtration is powered by vacuum equipment. Mud on the side of the atmospheric pressure and the filter cake is trapped by the filter media. Equipment type: drum vacuum filter (cylindrical vacuum filter), folding unloading drum vacuum filter and disc vacuum filters.
Pressure Filter. Pressure filter means that the slurry is passed through the filter medium by applying external pressure and the liquid is recovered through the liquid recovery system. The filter cake is recycled with backfill. The pressure filter is divided into continuous and intermittent working mode. Continuous filter is less commonly used than the intermittent filter because of its complex structure. In the soil solid-liquid separation, pressure filter is most widely used.Equipment type: plate and frame filter press, van filter press, disk pressure filter (Rotary filter press) and belt filter press. Belt filter press was first used for dehydration equipment [5] . The use of this equipment requires the inputs of flocculants. It is the first time in the work of gravity filtering that can reduce part of the energy consumption and the dehydration efficiency is higher. Flocculants that are needed in pre-treatment of slurry will cause an increase of operating costs and equipment maintenance, repair and replacement filter cloth more difficult.
Cyclone Separation
Hydrocyclones can be dehydration or clarification (desliming) which can be understood as the deformation of centrifugal sedimentation. In the centrifugal force, the large particles are thrown into the wall and then the bottom of the cyclone is expelled. Particles with small particles are dragged to the center of the cyclone and discharged through the overflow. Due to the level one of hydrocyclone cannot achieve the requirements of soil recovery that may cause incomplete separation, multiple hydrocyclones in series are commonly used [6] . The general choice of 2 to 3 sets of equipment in series can meet the clarification and density requirements. 1 to 2 units for thick work and a equipment for clarification.
Analysis and Comparison of Solid-Liquid Separation Technology
The solid-liquid separation technology after the leaching of soil: sedimentation separation, filtration, hydrocyclone technology has its own characteristics. Application and selection should meet their own needs.
Considering cost, gravity separation using gravity as a power source will cost the least. The centrifugal separation technique, which also belongs to subsidence separation, increases the use of centrifuges as compared to gravity sedimentation, resulting in higher cost than gravity subsidence. Vacuum filtration and pressure filtration are required a large number of ancillary equipment and in order to achieve better solid-liquid separation effect, also need to put flocculants on the mud causing the highest production cost. Hydrocyclone stand-alone costs are not high but to achieve a good solid-liquid separation effect, two hydrocyclones should be used together and its cost will doubled.
From the point of view of efficiency, gravity sedimentation is less affected. The hydrocyclone is less efficient due to its own working principle and the need for two devices to work together. The most efficient is vacuum filtration and filtration.
The scale of production, the gravity of the ancillary equipment is not required so much but adequate settlement area is needed. Centrifugal sedimentation, vacuum filtration and pressure filtration technology Large-scale production can also be arranged at the same time several machines work to meet the needs of large-scale production.
The advantages and disadvantages of solid-liquid separation technology in contaminated soil leaching are summarized in Table 2 . 
